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Retroperitoneal enteric duplication (ED) without any communications to the alimentary tract is
extremely rare. We herein report a laparoscopic resection of an isolated retroperitoneal ED in an infant.
The patient was a 7-month-old girl, who was found shortly after birth to have a complex, 2 cm mass in
the region of the right adrenal gland. The size and imaging appearance of the mass did not change over a
7-month observation period. We performed a laparoscopic resection of the mass, and pathology revealed
an isolated ED. To our knowledge, this is the ﬁrst report of a laparoscopic resection of a retroperitoneal
duplication cyst with the imaging ﬁndings of a polycystic lesion in an infant.
Crown Copyright  2013 Published by Elsevier Inc. Open access under CC BY-NC-ND license. Enteric duplications (ED) usually exhibit communications with
the alimentary tract, with the ileum being the most common
location of ED [1]. EDs are usually located on the mesenteric side of
the alimentary tract and supplied by a common blood vessel. The
muscular coat of an ED is connected to the adjacent bowel wall,
while the mucosal layer is separated from the adjacent bowel.
Retroperitoneal EDs without any connections to the alimentary
tract are very rare and thirteen cases are reported in the literature
[2e13]. Moreover, only one case of retroperitoneal ED with a
polycystic imaging appearance has been previously reported [6].
We herein report our experience with laparoscopic resection of
retroperitoneal isolated ED in an infant.
1. Case report
The patient was a 7-month-old female. No abdominal masses
were apparent on prenatal ultrasonography (US). The patient was
born at 40 weeks of gestation with a birth weight of 3010 g. A rightSurgery, Graduate School of
i, Higashi-ku, Fukuoka 812-
580.
p (R. Souzaki).
vier Inc. Open access under CC BY-NCretroperitoneal mass was detected on screening US after the patient
was admitted to the neonatal intensive care unit due to a respira-
tory disorder immediately after birth. She was transferred to our
hospital. She had a right retroperitoneal mixed solid-cystic mass
measuring 2 cm in diameter located in the right retroperitoneal
space (Fig. 1, Fig. 2A and B). The mass was suspected to be a neu-
roblastoma. However, the levels of tumor markers were not
elevated (urinary homovanillic acid: 19.9 ng/mL creatinine, urinary
vanillylmandelic acid: 10.6 ng/mL creatinine, neuron speciﬁc
enolase (NSE): 19.0 mg/dL). In addition, the mass was negative for
meta-iodobenzylguanidine (MIBG) scintigraphy. Therefore, we
followed the patient for 7 months with US and magnetic resonance
imaging (MRI). However, the size and imaging appearance of the
mass did not change. We decided to perform laparoscopic excision
of the retroperitoneal mass.
The patient was placed in the left hemilateral decubitus position
and a 5-mm Hasson port for video laparoscopy was inserted into
the umbilicus. Two additional 5-mm and one 3-mmworking ports
were placed on the right upper region, right subcostal region and
right lateral region, respectively. The mass was located in the right
retroperitoneal space and was not attached to any part of the
alimentary tract such as the stomach or duodenum (Fig. 3).
Although the mass was attached to the inferior vena cava, total-ND license. 
Fig. 3. A photograph obtained during surgery showing a polycystic mass dorsal to the
liver in the retroperitoneal space. The mass did not communicate with other parts of
the gastrointestinal tract (arrows).
Fig. 1. A contrast-enhanced abdominal computed tomography (CT) scan showed a
2-cm complex solid polycystic mass (white arrows) when the patient was 1 month old.
The black arrow indicates the inferior vena cava with enhancement.
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abdominal cavity through the umbilical port site. The pathologic
ﬁndings of the mass revealed a polycystic lesion with cyst walls
composed of alimentary wall structures, including gastric-type
fundic glands and foveolar epithelium. Neither ectopic pancreatic
tissue nor teratomatous components were observed. The patho-
logical features suggested a diagnosis of completely isolated gastric
ED (Fig. 4A and B). The patient was discharged from the hospital on
the 5th postoperative day without any complications.
2. Discussion
The etiology of isolated EDs has previously been described.
Steiner [14] reported a case of isolated intraperitoneal ED hanging
on a vascular stalk, and hypothesized that isolated EDs could be
formed by torsion of the diverticulum or vascular accidents at the
proximal end of the diverticulum. Hashimoto [15] reported a case
with a retroperitoneal mass that consisted of both the gastric mu-
cosa and pancreatic tissue. However, the mass described in their
study was identiﬁed to be a heterotopic retroperitoneal tumor and
isolated ED was not mentioned in that study. In addition, Matsu-
moto [16] experienced a case with the horseshoe kidney, theFig. 2. Axial fat-suppressed T2-weighted (A) and gadolinium chelate-enhanced fat-suppresse
old revealed that the tumor was a complex mass with solid and polycystic components (arpancreatic pseudocyst arising from ectopic pancreas and isolated
intestinal duplication in mesocolon. An etiology of isolated ED
caused by a developmental anomaly during the period of early
embryogenesis was thus suspected in that study. It is therefore
possible that there are two type of etiology of occurring isolated
retroperitoneal ED, namely one is the torsion or vascular accidents
and other one is heterotopic tumor. In any event, the underlying
etiology of isolated retroperitoneal ED was not still revealed clearly.
Fourteen cases, including the current case, of retroperitoneal ED
without any communications to the alimentary tract have been
reported in the literature [2e13] (Table 1). The median age of the
patients was 19 years (1 weeke79 years). Nine of the 13 patients
were female (one patient is not described). Six of the 14 cases had
symptoms such as epigastric pain and 4 of the 8 cases without
symptoms detected by prenatal US. Four other cases were detected
with US by chance. Age distribution of the reported cases was
mainly in the neonatal or the adolescent period. Except for most
neonatal cases which are prenatally diagnosed without symptoms,
the other reported cases were all detected in the adolescent period
with symptoms. The average diameter of the mass was 5.0 cmd T1-weighted (B) magnetic resonance images obtained when the patient was 1 month
rows).
Fig. 4. The pathological ﬁndings of the tumor revealed a polycystic lesion (20, hematoxylin-eosin staining (H.E.)) (A). Each cyst wall contained alimentary wall structures, including
gastric-type fundic glands and foveolar epithelium (200, H.E.) (B).
Table 1
The isolated ED in retroperitoneal space.












Type of cyst Surgery Reference
1 19 y F L Pain, vomiting e 11 þ e Cyst Simple Open 2
2 79 y F L Pain e 5 e e Cyst Simple Laparo 3
3 34 y F R e e 10 e e Cyst þ solid Simple Open 4
4 19 y F L Pain, nausea, jaundice e 13 e e Cyst Multilobular Open 5
5 35 y F L Pain e 5.5 þ e Cyst þ solid Polycystic Open 6
6 31 y F M Pain e 5 e e Cyst Simple Open 7
7 1 wk e L e þ 3.5 ND ND Cyst Simple Open 8
8 6 mo M R e þ 10 ND ND Cyst Simple Open 8
9 17 y M L Pain e 8.6 þ þ Cyst Simple Laparo 9
10 27 d M L e þ 3 þ e Cyst Simple Open 10
11 28 y F L e e ND þ e Cyst Simple Open 11
12 9 d M M e þ 5 þ e Cyst Simple Open 12
13 ND F bil e e 4 e e Cyst Dumbel Open 13
14 7 mo F R e e 2 þ e Cyst þ solid Polycystic Laparo Current
Case
ED: enteric duplications, ND: not described, M: male, F: female, bil: bilateral, R: right, L: left, M: middle, laparo: laparoscopic, y: years, mo: months, wk: weeks, d: days.
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while only one patient had ectopic pancreatic tissue. Twelve of 14
cases involved cystic mass, and the other two cases involved mixed
solid and cystic mass. Only two cases, including the current case,
showed masses with a polycystic appearance, while the majority of
cases showed simple cysts.
With technical improvement of the prenatal diagnosis, some
cases with isolated retroperitoneal ED were detected prenatally.
Especially in the neonatal period, it is difﬁcult to diagnose retro-
peritoneal EDs using US, MRI and computed tomography (CT)
because there are many possibilities when making a differential
diagnosis based on the imaging ﬁndings of retroperitoneal simple
cyst, such as cystic neuroblastoma, adrenal hemorrhage and lym-
phangioma. Cystic neuroblastomas are usually not associated with
elevated tumor markers, and MIBG scintigraphy is often negative
[17]. Because retroperitoneal EDs are extremely rare and identifying
the preoperative diagnosis is difﬁcult, it is necessary to perform
pathological examinations to distinguish EDs from other diseases.
Moreover, because adult malignancies presumed to have arisen
from retroperitoneal ED have been reported, we recommend that
retroperitoneal EDs be resected at the time of detection [4]. The
current case and the two other cases of retroperitoneal isolated EDs
were treated with resection using laparoscopic surgery [3,9]. In
both the current case and the other two reported cases, it was easy
to resect the mass completely using laparoscopic surgery. It is not
difﬁcult to resect EDs without communications to the alimentarytract because it is not necessary to sacriﬁce the native gastroin-
testinal tract. Therefore, retroperitoneal EDs are a good indication
for laparoscopic surgery.
3. Conclusion
We report laparoscopic resection of an isolated, retroperitoneal,
polycystic ED in an infant. It is difﬁcult to distinguish isolated EDs
preoperatively. In patients with retroperitoneal tumors, isolated ED
should be ruled out as a differential diagnosis. Performing laparo-
scopic resection of EDs in the retroperitoneal space is useful and
less invasive in infants.
Conﬂict of interest and sources of funding statement
Ryota Souzaki and other coauthors have no conﬂict of interest or
sources of funding.
References
[1] Bower RJ, Sieber WK, Kiesewetter WB. Alimentary tract duplications in chil-
dren. Ann Surg 1978;188:669e74.
[2] Upadhyay N, Gomez D, Button MF, Verbeke CS, Menon KV. Retroperitoneal
enteric duplication cyst presenting as a pancreatic cystic lesion. A case report.
JOP 2006;7:492e5.
[3] Terry NE, Senkowski CK, Check W, Brower ST. Retroperitoneal foregut dupli-
cation cyst presenting as an adrenal mass. Am Surg 2007;73:89e92.
[4] Hata H, Hiraoka N, Ojima H, Shimada K, Kosuge T, Shimoda T. Carcinoid tumor
arising in a duplication cyst of the duodenum. Pathol Int 2006;56:272e8.
R. Souzaki et al. / J Ped Surg Case Reports 1 (2013) 167e170170[5] Lo YS, Wang JS, Yu CC, Chou CP, Chen CJ, Lin SL, et al. Retroperitoneal enteric
duplication cyst. J Chin Med Assoc 2004;67:479e82.
[6] Laraja RD, Rothenberg RE, Chapman J, Imran-ul-Haq, Sabatini MT. Foregut
duplication cyst: a report of a case. Am Surg 1995;61:840e1.
[7] Takiff H, Brems JJ, Elliott ML. Calciﬁed retroperitoneal enteric duplication cyst.
Am J Gastroenterol 1993;88:470e1.
[8] Duncan BW, Adzick NS, Eraklis A. Retroperitoneal alimentary tract duplica-
tions detected in utero. J Pediatr Surg 1992;27:1231e3.
[9] Chen PH, Lee JY, Yang SF, Wang JY, Lin JY, Chang YT. A retroperitoneal gastric
duplication cyst mimicking a simple exophytic renal cyst in an adolescent.
J Pediatr Surg 2010;45:e5e8.
[10] Okamoto T, Takamizawa S, Yokoi A, Satoh S, Nishijima E. Completely
isolated alimentary tract duplication in a neonate. Pediatr Surg Int 2008;
24:1145e7.
[11] Kim SK, Lim HK, Lee SJ, Park CK. Completely isolated enteric duplication cyst:
case report. Abdom Imaging 2003;28:12e4.[12] Nakazawa N, Okazaki T, Miyano T. Prenatal detection of isolated gastric
duplication cyst. Pediatr Surg Int 2005;21:831e4.
[13] May DA, Spottswood SE, Ridick-Young M, Nwomeh BC. Case report: prenatally
detected dumdbell-shaped retroperitoneal duplication cyst. Pediatr Radiol
2000;30:671e3.
[14] Steiner Z, Mogilner J. A rare case of completely isolated duplication cyst of the
alimentary tract. J Pediatr Surg 1999;34:1284e6.
[15] Hashimoto N, Hakamada K, Narumi S, Totsuka E, Aoki K, Kamata Y, et al.
Heterotopic gastrointestinal mucosa and pancreatic tissue in a retroperitoneal
tumor. J Hepatobiliary Pancreat Surg 2006;13:351e4.
[16] Matsumoto F, Tohda A, Shimada K, Kubota A. Pancreatic pseudocyst arising
from ectopic pancreas and isolated intestinal duplication in mesocolon caused
hydronephrosis in a girl with horseshoe kidney. J Pediatr Surg 2005;40:5e7.
[17] Eo H, Kim JH, Jang KM, Yoo SY, Lim GY, Kim MJ, et al. Comparison of clinico-
radiological features between congenital cystic neuroblastoma and neonatal
adrenal hemorrhagic pseudocyst. Korean J Radiol 2010;12:52e8.
